Background: Sound nutritional habits and a sufficient supply of essential vitamins and minerals are of considerable importance for oral health. This study was aimed to evaluate whether salivary micronutrients play any role in diagnosis or prognostic estimation of Oral Sub mucous Fibrosis (OSF), one of the oral potentially malignant disorders.
Introduction
There is growing interest in the role of the micronutrients (essential trace elements and vitamins) in optimising health, and in prevention or treatment of disease. It is important that doctors and other health professionals are aware of the evidence for the nutritional essentiality of micronutrients, and for the situations where an increased intake may lead to clinical benefit. People from poorer background may well take less fresh fruit and vegetables.
Such groups may benefit from some form of micronutrient supplement, although direct comparisons are lacking of provision of supplements rather than improving dietary intake [1] . A large body of evidence suggests that a significant percentage of deaths resulting from cancer could be avoided through greater attention to proper and adequate nutrition. There are many studies in the literature, assessing role of micronutrients in oral cancer and pre cancer, which are carried through serum analysis. However, there are not many studies assessing salivary micronutrients in oral precancerous diseases like Oral Sub Mucous Fibrosis (OSF), which is a chronic, progressive, scarring condition characterized by oral mucosal blanching and rigidity Figure 1 . It has been associated with long-lasting dipping of betel-nut or paan in the mouth [2, 3] . Like blood, saliva is a complex fluid containing a variety of enzymes, hormones, antibodies, antimicrobial constituents, and growth factors. Considering the fact that sound nutritional habits and a sufficient supply of essential vitamins and minerals are of considerable importance for oral health we aimed to evaluate whether salivary micronutrients play any role in diagnosis or prognostic estimation in untreated cases of oral precancerous conditions like OSF [4] .
Materials and Methods
A total of 84 subjects ranging in age from 21 to 65 years, were included in the prospective study that was approved by the ethical committee of the institute. After obtaining informed written consent from the subjects participated in the study, a thorough habit history including duration and frequency of areca nut or paan chewing habits was obtained. The subjects were divided into two groups. The first group consisted of 40 clinically diagnosed and histopathologically confirmed cases of OSF. The second group comprised 44 age and sex matched healthy controls without any history of areca nut or paan abuse and devoid of any evident oral lesions. Subjects with previous history of malignancy, long-term drug intake, systemic illness or history of antioxidant supplement were excluded from the study.
Analysis of Salivary Micronutrients
The subjects were requested not to eat, drink, perform oral hygiene activities or chew 60 minutes prior to the saliva collection procedure. The participants were then seated on the dental chair, asked to rinse the mouth and instructed to spit in a beaker every one minute till 5 ml of saliva was obtained. The saliva was then transferred to plastic tubes and coded accordingly to avoid any bias during laboratory analysis. These salivary samples were centrifuged at 2500 rpm for 10 minutes. The supernatant was collected and stored at -20° C until further analysis. The saliva was then analysed for micronutrients. Zinc and Cu level were analysed using atomic absorption spectrometer and Fe using spectrophotometer.
Statistical Analysis
The results obtained after tabulation were analysed statistically using Statistical Package for the Social Sciences (SPSS) version 18.0 for Windows. The data were expressed as mean values ± standard deviation. The mean values in the groups were compared with one way analysis of variance (ANOVA) followed by a post hoc analysis using Least Significant Difference (LSD) test. The P values of less than 0.05 were considered to show statistical significance.
Results
In the present study, mean age of patients with OSF was 38.28±2.23 years. Among them, 31 (77.5%) were males and 9(22.5%) were females. In our study, the mean salivary Cu values of OSF group (127.30±6.77 µg/dl) has increased compared to that of controls (112.68±7.95 µg/dl) but it was statistically non-significant. 
Discussion
Many dietary compounds have been considered to contribute in cancer prevention, which plays a pivotal role in host defence against the initiation and promotion of several malignancies. Bioelements like Cu is involved in vital biochemical activities like different redox and free radical formation and in maintaining cellular proton homeostasis [5] . Copper is involved in the cell metabolism, and is a part of various enzymes such as tyrosinase, uricase, and cytochrome oxidase, which are mainly concerned with oxidation reaction. Copper is available in the liver, shellfish, dried fruit, milk and milk products, sunflower seeds, oysters, sesame seeds, tahini, and sun-dried tomatoes. High copper intake for prolonged period causes increased copper percentages in serum and tissue that in turn causes oxidative stress and affects several immune functions. Decreased copper levels are observed in few malignancies, mostly in the tumours which have high catabolic rate or which is of highly metastatic type [6] . Copper has been the most extensively studied of the trace elements in patients with malignant diseases and these elements in serum has been found to be reliable parameter as a diagnostic and prognostic index in case of craniofacial tumours. Our study showed increase in salivary Cu in OSF group compared to controls Table 1 which could be due to sequestration of Cu from pre-cancerous tissue to oral cavity, which is bathed by saliva. Further, the patients with OSF had the habit of chewing areca-nut or paan. Copper, being one of the main ingredients of betel-nut and paan could have diffused into saliva showing higher values. Area plant growers periodically spray copper sulphate on to the areca nut to prevent fungal infection of the areca nut. This adds to higher copper content of areca nut. On chewing areca nut, copper diffuses into the oral mucosa. Chewing areca nut for 5-30 minutes increases the soluble copper levels in the oral fluids [7] .
Zinc, an essential trace element for the growth of humans and other animals, has a unique and extensive role in biological processes [8] . Zinc is essential for regulation of cell cycle and cell division. It is also essential for DNA polymerase activity and is particularly important for rapid cell proliferation encountered in growing tumours. In addition, it has been reported that Zn deficiency might produce marked effects on about all components of the immune system [9] . Zinc is one of the antioxidants in food on which the activities of enzymes of the antioxidant system of the body, such as superoxide dismutase, depend. Moreover, Zn may directly prevent DNA damage and eventually gene mutation, and in this way, the element decreases the risk of cancer accordingly. It was suggested that Zn deficiency is a potential risk factor for oral and periodontal diseases [10] . We analysed salivary Zn in our patients OSF to investigate its possible role in pre-cancer development and progression. We found that salivary Zn values were significantly lower in pre-cancerous patients of our study samples which histologically showed dysplasia. In another study, serum levels Zn in oral cancer patients were significantly higher than in control group [11] . The dysplastic cells and tissues have increased metabolic requirement of Zn, which results in an increased uptake from adjacent structure such as salivary secretion. This could be the reason for decreased Zn levels in OSF salivary samples in our study. Most of our patients with OSF had poor financial and educational background, which resulted in decreased intake of nutritional diet. This also could have contributed to Zn deficiency in our patients. Chewing of areca nut or paan is reported to supress hunger, which may lead to decreased intake of nutritional diet.
Iron is an important micronutrient, which is utilized, in human body for the transportation of oxygen, haematopoiesis, production of enzymes, and immune surveillance. Body Fe absorption is controlled by the duodenal mucosa, which allows the intake of appropriate quantities of iron to balance, exactly, small daily losses [12] . Iron is an important micronutrient that ensures the development of normal red blood cells and healthy immune function. Iron deficiency is the most common and widespread nutritional deficiency in the world -affecting the very poor, especially women -and is the cause of about half of all cases of anaemia. An association between oral pre-malignancy and low iron intake was found in Indian women, but it was statistically non-significant [13] . In experimental studies of 4-nitroquinoline-N-oxide (4-NQO) exposed laboratory rats, the incidence of oral tumours was significantly elevated in iron deficient animals although these differences were not confirmed in subsequent studies [14] . The mechanism by which iron deficiency may induce oral cancer may involve the induction of oxidative stress through the production of free radicals and reactive oxygen species that are potentially able to induce cellular injury.
The serum Fe level of patients with OSF was correlated with histopathological grading of OSF. The results of the study showed that serum levels consistently decreased with the progression of histopathological grading of OSF [15] . We have considered salivary Fe estimation to observe whether we get similar results as serum estimation. Our study too showed decrease in salivary Fe values of OSF patients compared to controls as the disease progressed Table 1 . As a micronutrient, body Fe would have been utilized for progression of OSF. Iron may also have been used for the excessive collagen synthesis occurring during progression of OSF. Further, most of our patients had poor oral hygiene habits; leading to loss of teeth supporting structures, called periodontitis. Gingivitis, which is the inflammation of gingiva is the precursor of periodontitis. Gingivitis and periodontitis both lead to bleeding of gums. This continued minor amount of bleeding in the oral cavity of our patients might have also led to iron deficiency. These findings alert health care providers (especially dentists) to educate the patients with regards to oral care and maintenance of healthy periodontium by proper brushing habits and regular visits to dentists for oral prophylaxis. These measures along with nutritional diet may improve the iron content in the body. There was significant negative relationship between age and salivary Fe content in control group of our study. It was observed that as age advanced, the dental patients' oral health got deteriorated including loss of teeth. Very few patients reported for teeth replacement once they had lost their teeth. The lack of teeth in the oral cavity led to decreased chewing efficiency resulting in decreased nutritious food intake. This could be the reason for decreased salivary Fe in control group of our study. This finding demands dental health education to public, emphasizing replacement of missing teeth by artificial denture in order to facilitate effective chewing of nutritious food.
We conclude that doctors and other health professionals are aware of the nutritional essentiality of micronutrients, and for the situations where an increased intake may lead to clinical benefit. The present study highlighted the importance of micronutrients in oral health and their role in diagnosis or prognostic estimation of OSF. Further research in estimating the role of micronutrients in various oral diseases may reveal interesting data in optimising health, prevention or treatment of oral diseases.
